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About the BES program

In 2010 and 2011 RHIC
completed phase I of the BES
program with data sets at 7.7,
11.5, 19.6, 27 and 39 GeV.
Goals of the BES program:

I Determine at which energy
key QGP signatures turn o↵.

I Search for the critical point.
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Figure 1. The picture of the QCD Phase Diagram with marked coverage of the RHIC BES
program. Yellow trajectories represent schematics of the collision evolution at di�erent energies
of the BES program. The red circle symbolizes the critical point. Note, that yellow lines and
the red circle are for illustrative purpose only.

The Au+Au collisions at lower, i.e. below the injection point, energies, available presently
at RHIC, should be able to reach a chemical potential region of interest, and therefore allow for
the exploration of the first-order phase transition, and possibly of the CP.

In 2010 and 2011 RHIC completed phase I of the BES program with data sets at 7.7, 11.5,
19, 27 and 39 GeV. This is complemented by the data collected earlier at higher energies (62,
130 and 200 GeV). Together they cover the µB interval from 20 to 450 MeV, which is believed
to contain the range associated with the first order phase transition and CP.

In the following sections a short discussion of BES program specific goals, together with a
few preliminary results of analyzed phase I data, will be presented.

2. Beam Energy Scan Program at RHIC
Presently the BES program is focused around three goals.

The first one, and the easiest, is to scan the phase diagram with variable collision energy
(di�erent µB and T) to find whether (and where in the

p
sNN ) the key QGP signatures observed

at the top RHIC energy have been turned o�. This may suggest that system is back to the
hadron gas phase. The disappearance of a single signature would not be enough to claim an
onset of deconfinement, because there are other phenomena not related to deconfinement which
may cause a similar e�ect. However, the modification or disappearance of several signatures
simultaneously would definitely provide a compelling case. The particular observables identified
as the essential drivers of this part of the run are: constituent quark number scaling, hadron
suppression in central collisions characterized by Rcp, untriggered pair correlations in the space
of pair separation in azimuth and pseudorapidity and local parity violation in strong interactions.

The second goal is to find critical fluctuations, associated with a strong increase in the
susceptibilities, which are expected in the vicinity of CP. However, because the finite size e�ects
could wash out the critical behavior, the search for evidence of the softening of EOS as a system
enters a mixed phase region implicitly associated with crossing first-order phase transition was

The QCD phase diagram
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The Ridge: Evidence of deconfinement?
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I What happens at lower energies?
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Correlation function

The correlation function we extract is:
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Data sets and event/track selections

Au+Au collisions
center of mass energy
energy(GeV) pvz cut(cm)

7.7 ±70

11.5 ±50

19.6 ±40

27 ±40

39 ±40
track cuts:

I |⌘| < 1;

I 0.2 < p

T

< 2GeV/c;

I number of TPC
hits> 15. the STAR detector
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AuAu

p
sNN = 7.7 GeV ���⌘ vs centrality
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⌘ Ridge persists down to the lowest energies;

⌘ Strong away-side correlations.
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AuAu

p
sNN = 19.6 GeV ���⌘ vs centrality
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⌘ Ridge becomes stronger.
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AuAu

p
sNN = 27 GeV ���⌘ vs centrality
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⌘ Correlations look similar to 19.6 GeV.
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v2{2} vs energy
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Conclusions

I Ridge persists down to the lowest energies.

I Relative away-side correlations decrease with increasing energy.

I Smooth increase in ridge 2nd order Fourier coe�cient.
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